Repeating covalent structure and protective immunogenicity of native and synthetic polypeptide fragments of type 24 streptococcal M protein. Mapping of protective and nonprotective epitopes with monoclonal antibodies.
The complete amino acid sequences of three cyanogen bromide peptide fragments (CB3, CB4, and CB50 of type 24 M protein extracted from Streptococcus pyogenes by limited pepsin digestion were determined by automated Edman degradation of the uncleaved peptides and their tryptic peptides. CB3 and CB4 each contain 35 amino acid residues, whereas CB5 contains 37. The sequence of CB3 was found to be: (formula: see text) (where Hse represents homoserine). The sequence of CB4 was identical except for amino acid substitutions of arginine and glutamine at positions 23 and 24, respectively. The sequence of CB5 also was identical with that of CB3 except for substitutions of aspartic acids at positions 28 and 29; leucine, glutamic acid, and glycine at positions 33, 34, and 35, respectively; and an additional two amino acids, alanine and homoserine, at positions 36 and 37, respectively. A comparison of the structures of these three peptide fragments with those previously reported for CB6 and CB7 revealed as few as one to six amino acid substitutions among the five repeating peptides; CB4 and CB6 differed only by a single Asp/Glu substitution at position 26. When covalently linked to polylysine and injected as an emulsion in complete Freund's adjuvant, CB3, CB4, and CB5 each evoked high titers of type-specific opsonic and bactericidal antibodies in rabbits. A chemically synthesized peptide identical with native CB3 except that it contained methionine instead of homoserine at its COOH terminus was similarly immunogenic. None of the conjugated native or synthetic peptides raised antibodies at reacted in immunofluorescence tests with sarcolemmal membranes of human heart tissue. Mapping studies with monoclonal antibodies revealed a number of distinct protective and nonprotective epitopes. The single Asp/Glu substitution between CB4 and CB4 rendered the 35-residue peptide unrecognizable by protective monoclonal antibodies but recognizable by a nonprotective one. Our studies demonstrate that the repeating covalent structures of native and chemically synthesized polypeptide fragments of streptococcal M protein possess several unique as well as repeating epitopes that evoke opsonic and presumably protective, but not heart cross-reactive, antibodies against a rheumatogenic strain of S. pyogenes.